Effects of high doses of glucocorticoids on free amino acids, ribosomes and protein turnover in human muscle.
Treatment with glucocorticosteroids causes a negative nitrogen balance, but the kinetic mechanisms responsible for this catabolic effect are controversial. We investigated the effects of 60 mg day(-1) prednisolone on protein synthesis and degradation in human skeletal muscle. Healthy adults (n = 9) were studied in the postabsorptive state, before and after 3 days of prednisolone treatment. The L-[ring 2,6(-3)H(5)]-phenylalanine tracer technique, concentration and size distribution of the ribosomes, mRNA content of the ubiquitin-proteasome pathway components in muscle, phenylalanine flux across the leg, and the free amino acid concentrations in skeletal muscle were used to study muscle protein metabolism. The concentrations of most amino acids in arterial blood increased after prednisolone. There were also increased effluxes of phenylalanine, asparagine, arginine, alanine, methionine and isoleucine from the leg. The rate of protein degradation, as measured by the appearance rate (Ra) of phenylalanine, increased by 67% (P = 0.023) which, together with a doubling of the net release of phenylalanine from the leg (P = 0.007), indicated accelerated protein degradation. The pathway was not identified but there was no significant increase in mRNAs' encoding components of the ubiquitin-proteasome pathway. There was a 6% reduction in polyribosomes (P = 0.007), suggesting a decrease in the capacity for protein synthesis, although there was no measured decrease in the rate of protein synthesis. These findings indicate that high doses of prednisolone lead to a sharp increase in net protein catabolism, which depends more on enhanced protein breakdown, and an uncertain effect on protein synthesis. The mechanisms stimulating proteolysis and the pathway stimulated to increase muscle protein degradation should be explored.